Ontogeny of T lymphocytes and intestinal morphological characteristics in neonatal pigs at different ages in the postnatal period.
To evaluate morphological characteristics and development of the immune system at different ages in neonatal pigs, 4 piglets were euthanized at 7, 14, and 18 d of age for collection of blood, bile, and intestinal tissue for morphological measurements. Blood was collected for differential cell counts, lymphocyte blastogenesis, immunoglobulin (Ig) concentrations, cytokine concentrations, and flow cytometric analysis. Bile was collected for quantification of Ig-A and Ig-M. Villus width and crypt depth from duodenum sections, as well as ileum crypt depth, were reduced (P < or = 0.08) in 18-d-old pigs compared with 7-d-old pigs. No age-related differences (P > or = 0.11) were observed in the number of goblet cells with neutral and acidic mucins, serum or enteric Ig concentrations, IL-2, IL-4, spontaneous lymphocyte proliferation, or leukocyte concentrations. When measured as counts per minute (cpm) and as a stimulation index (SI), lymphocyte proliferation responses to phytohaemagglutinin increased (P = 0.05) between 7 and 14 d of age; no changes (P = 0.10) occurred at 18 d of age. No age-related changes (P = 0.39) were observed in response to pokeweed mitogen (PWM) when measured as cpm; however, the SI from PWM-induced lymphocytes decreased (P = 0.04) 4-fold between 7 and 18 d of age. The CD4+:CD8+ and populations of lymphocytes expressing CD2+CD4+CD8- (T helper cells) and CD25+CD4+CD8- (activated T helper cells) were greater (P > or = 0.04) at 7 d of age than at 14 and 18 d. Populations of T lymphocytes, cytotoxic T cells (CD2+CD4-CD8+), activated lymphocytes (CD25+), and activated cytotoxic T cells (CD25+CD4-CD8+) were greater (P > or = 0.02) in 18-d-old pigs compared with 7-d-old pigs, whereas CD2+CD4-CD8- [double negative cells] were lower (P = 0.08) in 18-d-old pigs compared with 14-d-old pigs. The percentage of CD2+ T cells was 8.4% at 7 d of age, and by the time the pigs reached 18 d of age, the percentage of CD2+ T cells was 33.8%. Moreover, the percentage of gammadelta T cells was greater (P = 0.02) in 18-d-old pigs than in 7-d-old pigs (74.8 vs. 46.1%, respectively). Results indicate that the porcine immune system and gut are continuously changing as the young pig matures. Changes occurred in lymphocyte phenotypic expression and functional capabilities, as well as morphology and mucin production, and their role may be to further protect the neonate from antigenic challenge as protection from passive immunity declines.